SUMMARY In a series of 7 cases of acute aphakic pupil block glaucoma a surgical approach designed to break adhesions between the iris and the anterior hyaloid face was uniformly successful. Reasons for the success of the method are discussed and comparisons made with other surgical approaches.
Acute aphakic pupil block glaucoma is a relatively uncommon condition characterised by ocular hypertension, shallowing of the anterior chamber, and marked anterior convexity of the iris together with angle closure (Figs. 1 and 2). It can develop at any time in the first few weeks after cataract extraction. The hyaloid face may be intact, protruding into the anterior chamber, and, less frequently nowadays, broken and prolapsing through a posterior capsu-1 2a Fig. 1 Cross-section and diagrammatic three-dimensional view indicating relationships between vitreous, aqueous, and iris in aphakic pupil block. It should be noted that the plan of iridovitreal contact drawn is only one of the three theoretical possibilities (see text) mydriatics, carbonic anhydrase inhibitors, and hyperosmotic agents in an attempt to break the pupil block. Mydriasis may not be achieved if the intraocular pressure is too high or the anterior chamber flat. Even if mydriasis is achieved in those eyes with an intact anterior hyaloid, iridovitreal adhesion may persist with tightening the anterior hyaloid, so that despite deepening of the anterior chamber the pupil block persists.
Failure to obtain rapid cure with medical treatment is an indication for surgical intervention in the hope of preventing both irreversible damage to the optic nerve as well as chronic aphakic angle closure glaucoma. This paper is concerned with the surgical cure of aphakic pupil block in eyes with an intact anterior hyaloid and will describe an alternative surgical approach to those techniques promulgated at present.
Many surgical techniques have been described for relieving this condition. They can be divided into operations based on (a) the concept of aqueous pooling behind the iris and in front of the anterior hyaloid, the operations including iridotomy (Bowman, 1863), needling (Smith, 1891) , iridectomy (Knapp, 1895; Weeks, 1923;  and others), and argon laser iridotomy (Anderson et al., 1975; Patti and Cinotti, 1975) ; and (b) the concept of intraor retrovitreal pooling of aqueous, the operations including incision of the anterior hyaloid face (Shaffer, 1954; Wright, 1968) and vitreous aspiration with and without iridectomy (Shaffer, 1954; Chandler, 1954; Meisekothen and Allen, 1968 ; and others). The very multiplicity of surgical approaches suggests that none is ideal. This paper describes a simple surgical approach, found to be effective in 7 successive cases of aphakic pupil block glaucoma. Simplicity together with a successful surgical result suggests that this technique should be tried first in the surgical treatment of acute aphakic pupil block.
Operative technique
The operation aims to re-establish communication between the posterior and anterior chambers by separating iris from anterior hyaloid with a Castroviejo iris repositor (chosen because the long narrow blade facilitates delicate manipulations within the anterior chamber).
Under local or general anaesthesia the eye is fixed at the limbus by means of fine-toothed forceps. A transcorneal paracentesis just anterior to the site of fixation is performed with a Bowman knife. As the anterior chamber is, at best, extremely shallow, the knife track has to be a very shelving one. pupil farthest away from the paracentesis site. The shaft of the repositor is swept towards the pupil, pushing the anterior hyaloid face before it. This action stretches the anterior hyaloid and in some cases is sufficient to slide the vitreous face from behind the iris, breaking any iridovitreal adhesions.
Immediate deepening of the anterior chamber indicates that communication between anterior and posterior chambers has been re-established. Whether or not the anterior chamber has deepened, the tip of the repositor is introduced through the pupil close to the pupil margin and passed between iris and anterior hyaloid. The repositor may now be swept along the pupil margin for close to 1800 separating the iris from the anterior hyaloid face. In the 7 cases reported here these 2 manoeuvres successfully broke the pupil block, shown in each case by spontaneous deepening of the anterior chamber (Figs. 5 and 6). It should be emphasised that, although the pupil block has been broken, the subsequent intraocular pressure depends on the extent to which the angle of the anterior chamber was occluded or damaged before the operation.
Three eyes in this series had developed iris prolapse by the time they were operated upon. In each case it was possible to 'hook' the repositor through Figs. 7a and b Photographs of Patient 3 before operation wvith an iris prolapse, and postoperatively after the iris had been pulled back into the anterior chamber the iridectomy and pull the iris away from and out of the section. No repair of the section was required ( Fig. 7 ). In the other eyes after the anterior chamber had deepened it became apparent that the vitreous face was still occluding the iridectomy. It was possible to pass the iris repositor through the iridectomy and stretch the aperture sufficiently to break the iridovitreal adhesion.
Results
These have been summarised in Table 1 (Shaffer, 1954; Chandler, 1954; Weiss and Shaffer, 1972; Anderson et al., 1975) . In the first instance pupillovitreal adhesions, in the absence of a patent iridectomy, are the cause of the block. Examples of this have been demonstrated on histological sections by Smith (1891), Hudson (1912) , Shaffer (1954) , and others.
These eyes may or may not have extensive inflammatory exudate within the anterior chamber (Chandler and Johnson, 1947) .
Adhesions between the posterior iris surface and the anterior hyaloid face have been cited as reason for the failure of an iridectomy (Kolker and Hetherington, 1976) or laser iridotomy (Anderson et al., 1975) to break the block at one site but not at another.
If it were possible to identify those parts of the iris with aqueous behind them, iridectomy would be a reasonable and certainly curative procedure. Kolker and Hetherington (1976) note, however, that iridectomy under these conditions is a 'formidable' procedure, and certainly the thought of performing an iridectomy in a hypertensive aphakic eye in which vitreous may lie immediately behind the iris is not obviously attractive. Kolker and Hetherington (1976) There would not appear to be a certain method of establishing whether aqueous or vitreous is behind any part of the iris. The problem of where to place the iridectomy was overcome by Anderson et al. (1975) , who noted that if one (full thickness) laser iridotomy failed to break the block a second (and presumably a third) site could be chosen. Anderson et al. noted, however, that dark coloured irides required much more energy to produce an iridotomy, and that they could not produce one in every eye to be treated. The energy required to obtain an iridotomy with the argon laser might result in damage to other intraocular structures (Wheeler, 1977) . The dye laser delivers less energy while producing an iridotomy, and so might perhaps be an ideal treatment for this condition (Perkins, personal communication) .
A major advantage of retroiridic sweeping with a Castroviejo spatula is that at least 1200 of the iris may be treated, and by breaking down possible iridovitreal adhesions over this area the operation has a far greater chance of establishing communication between the anterior and posterior chambers than an iridectomy or an iridotomy.
SURGICAL TECHNIQUE
This method of dividing pupillovitreal adhesions is not new, being first suggested to the author by P. Spaeth (personal communication). Christensen (1967) suggested another method of breaking the pupil block when he noted the success of passing an iris repositor through an iridectomy, behind the iris and then through the pupil, to break pupillovitreal adhesions in eyes with excessive inflammatory exudate in the anterior chamber.
The major advantages of this technique are speed and simplicity. No special precautions need be taken. The preoperative intraocular pressure should be low enough for the cornea to remain clear. In fact an intraocular pressure greater than 21 mmHg facilitates paracentesis.
The shallow anterior chamber requires a very shelving paracentesis track. The shelving nature of the track ensures that it acts as a valve, collapsing to prevent iris prolapse when the knife is withdrawn before inserting the iris repositor.
It is essential to be able to delineate the extent of the protruding vitreous face so that the Castroviejo repositor is positioned between the vitreous face and the iris surface. Care has to be taken not to push the iris repositor through the anterior hyaloid face before passing it behind the pupil. Should this occur, it is difficult to exert traction on the anterior hyaloid face and break the posterior synechiae. Furthermore when the tip of the spatula is pushed behind the iris it will remain within the vitreous gel and fail to establish a communication between the posterior and anterior chambers.
In those eyes in which sweeping the anterior hyaloid face is sufficient to break pupillovitreal adhesions, and thus break the pupil block, the vitreous face retracts and the anterior chamber deepens. Under these conditions the operator can be reasonably sure that the iris repositor passes between the pupil margin and the anterior hyaloid face. When this initial manoeuvre is insufficient, the operator cannot be sure that the iris repositor does not perforate the anterior hyaloid. (If it does, to cure the block the repositor must reperforate the face to gain entry into the aqueous pool formed around the ciliary processes. Unless this occurs, the aqueous cannot gain entry into the anterior chamber and the vitreous gel will not retract.)
The appearance of the vitreous face after cure of the pupil block allows differentiation between transfixing the vitreous gel and dividing the posterior synechiae. In the former condition aqueous will gain entry into the anterior chamber through the broken vitreous face, the break will remain, and, commonly, vitreous 'tags' will float into the anterior chamber, indicating the forward flow of aqueous. With division of posterior synechiae the vitreous face remains intact.
In this series the vitreous face was formed the day after operation in all but 1 eye, suggesting that aqueous drained into the anterior chamber around and not through the vitreous gel, and that cure of the pupil block followed division of posterior synechiae.
A sudden deepening of the anterior chamber indicated successful re-establishing of communication between anterior and posterior chamber. This useful end point removes the need for deepening of the anterior chamber with either air or salinebut see Jones (1968) , Kolker and Hetherington (1976) , and Jaffe (1976) . The reason for the sudden reformation of the chamber is not clear. What may happen is that vitreous gel 'plugs' the pupil (and any iridectomy), and then as aqueous leaves the anterior chamber the gel is pushed forward by aqueous trapped in the posterior chamber. The gel structure remains attached at the vitreous base, however, and when the iris repositor deforms the plug its size is reduced so that the stretched collagen fibrils within the vitreous gel regain their normal length by retracting into the posterior segment. The dilator muscle of the iris is stretched by the bowing forwards of the iris into the anterior chamber. When the vitreous plug retracts, the iris dilator muscle contracts, removing the anterior convexity. Aqueous flows forward passively to fill the space created between iris and cornea, thus reforming the anterior chamber.
As soon as the anterior chamber does deepen, the iris repositor may be withdrawn. No corneal sutures are necessary. Topical steroid and cycloplegics are instilled.
Two of the eyes in this series suffered partial iris prolapse secondary to wound dehiscence under high pressure. In some eyes (not reported here) failure to diagnose aphakic pupil block has in the author's experience caused sufficient of the iris to prolapse to break the block, causing spontaneous deepening of the anterior chamber. For the 2 eyes in this series with iris prolapse, after the block had been broken the iris repositor was hooked around an adjacent iridectomy and used to pull the iris back into the eye. In each case, the wound was considered adequately sutured and no further action to repair it was required.
The pupil block has not been broken until the anterior chamber deepens. If retroiridic sweeping fails to break the block, it would be reasonable to diagnose 'ciliovitreal block' (Weiss and Shaffer, 1972) and search for intra-or retrovitreal aqueous.
I NTRA-AND RETROVITREAL POOLING OF AQUEOUS
The concept of aqueous migrating posteriorly into the vitreous gel and eventually into the retrohyaloid space arose from (a) the occasional failure of an iridectomy to cure the condition, and (b) the success of incising the anterior hyaloid face in eyes with aphakic pupil block.
Incision of the anterior hyaloid face is not entirely satisfactory. It was recommended by Chandler and Johnson (1947) to remove obstruction to aqueous flow caused by an inflammatory membrane occluding the pupil. Shaffer (1954) suggested incision of the anterior hyaloid face even without an obvious inflammatory membrane, noting, however, that simple incision was not always enough to break the pupil block. Similar doubts about the efficacy of incising the anterior hyaloid face were expressed by Kolker and Hetherington (1976) and Jaffe (1976) , all 4 authors recommending aspiration of retrovitreal aqueous.
One reason for the failures seen with incising the anterior hyaloid face was evident in Patients 1 and 2 in this series. In both cases initial incision failed to break the pupil block, which was, however, broken by retroiridic sweeping. An important point is that the anterior hyaloid face subsequently reformed, this suggesting that retroiridic pooling of aqueous, only, had occurred. This preferential location for the aqueous pool would explain failures seen with incision of the hyaloid face, for unless the block had been present for a long time, with collection of a large volume of aqueous, the essentially posteriorly directed stroke of the instrument used to incise the face would not enter the aqueous pool.
Conclusion
The eyes with aphakic pupil block glaucoma presented in this paper were cured on re-establishing communication between the posterior and anterior chambers by retroiridic 'sweeping' with a Castroviejo iris repositor. The ease and simplicity of the manoeuvre suggest that it should be tried first in all cases of aphakic pupil block when retroiridic pooling of aqueous is suspected.
